Bovine lens gamma-glutamylcysteine synthetase. Inhibition by glutathione and adenine nucleotides.
Steady-state kinetic analysis shows that glutathione binds reversibly to both Mg . enzyme and Mg . enzyme . L-glutamate forms of gamma-glutamylcysteine synthetase to form inactive complexes. The Ki values for binding to these two species of enzyme are 4 mM and 0.4 mM, respectively; those for S-methyl glutathione are 16 mM and 0.5 mM, respectively. These data suggest that glutathione is an important feedback inhibitor and contributes to the regulation of glutathione synthesis by modulating the synthesis rate of the precursor dipeptide. Adenosine 5'-diphosphate (5'ADP) is also an inhibitor and competes with both ATP and L-beta-chloroalanine for Mg . enzyme . L-glutamate and Mg . enzyme . L-glutamylphosphate, respectively. Under physiological conditions in the lens, 5' ADP competes effectively with L-cysteine for Mg . enzyme . L-glutamylphosphate, owing to the low concentration of L-cysteine, and less effectively with ATP for Mg . enzyme . L-glutamate, because of a high concentration of ATP.